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Description 

[0001] This invention relates to a method of detecting 
or determining antigenically active sequences of amino 
acids in a protein. The term "antigenically active" used 5 
throughout this specification is intended to denote any 
amino acid sequence which will combine specifically 
with an antibody, and includes sequences which also 
elicit or stimulate the production of antibodies (these lat- 
ter sequences are also referred to as being "immuno- 10 
genie"). 

[0002] As is already well known, an antigen is a mac- 
romolecule such as a protein which is usually foreign to 
a human or animal and which is capable of eliciting the 
formation of an antibody by the human or animal, the is 
antibody being a protein synthesized by the human or 
animal in response to the presence of the macromole- 
cule. The antibody has specific affinity for the macro- 
molecule that elicited its synthesis, the specificity of the 
antibody being directed against one or more particular 20 
sites or amino acid sequences on the macromolecule 
usually referred to as the "antigenic determinants)". 
[0003] It is a primary object of the present invention 
to detect or determine the sequence or sequences of 
amino acids which constitute the antigenic determinant 25 
(s) of a selected protein, for example, the antigen re- 
sponsible for eliciting the antibodies which protect 
against a particular clinical disease such as foot and 
mouth disease or hepatitis. 

[0004] According to the present invention there is pro- 30 
vided a method of detecting or determining a peptide 
comprising a sequence of amino acids which is antigen- 
ically active within a known amino acid sequence of an 
antigenic protein or portion thereof, the method compris- 
ing the steps of: 3S 

1 . synthesising a plurality of peptides, each of said 
peptides comprising a sequence of a plurality of 
amino acids which corresponds to a sequence with- 
in the known amino acid sequence, and the said 40 
peptides having overlapping amino acid sequenc- 
es; 

2. contacting each of said peptides with antibody 
against said antigenic protein of interest; and 

3. detecting or determining the presence or ab- 
sence of an antigen-antibody reaction between 
each of said peptides and said antibody to indicate 
whether or not said peptide has antigenic activity; 

characterised in that the sequence of each of the pep- so 
tides in said plurality of peptides overlaps the sequence 
of another peptide in the plurality of peptides by from 
one to four amino acids; and 

further characterized in that each of the peptides of said 
plurality of peptides is synthesised on a solid-phase car- ss 
rier, and subsequent steps of the method are carried out 
with each peptide remaining coupled to said solid-phase 
carrier. 
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[0005] As noted above, the peptides synthesized in 
accordance with this method have overlapping amino 
acid sequences, that is. one peptide is related to another 
peptide in that at least one amino acid is omitted from 
one end of the sequence of the other peptide and at least 
one amino acid added to the opposite end of the se- 
quence, with the remaining amino acids being common 
to both sequences. The amino acids within these over- 
lapping sequences are of course selected so that each 
sequence corresponds to a sequence within the known 
amino acid sequence of the protein or portion thereof, 
as previously described. 

[0006] The method of the present invention is based 
upon the concept that a given antibody specifically rec- 
ognizes a sequence of amino acids which has the par- 
ticular antigenic activity of interest, and that as a result 
a particular antigenic determinant can be ascertained 
by utilising this high degree of specificity of the antibody 
to identify the specific sequence of amino acids of the 
particular antigenic determinant from among all the pos- 
sible combinations thereof. 

[0007] Several recent publications relate to work 
aimed at identifying the sequence(s) of amino acids rep- 
resenting the active antigen or antigenic determinant of 
immunogenic proteins. By currently available methods, 
however, the identification of the active sequence(s) of 
amino acids within a protein molecule is a long and in- 
volved process. The present invention detects the se- 
quences of amino acids which are antigenically active 
by a screening process using peptides having overlap- 
ping sequences as described above. 
[0008] Smith, J. A., et al. Immunochemistry _t_4, 
565-568(1977), disclose a method of sequential addi- 
tion of amino acids to a "base" sequence to determine 
precisely where the antigenic region is. To do this how- 
ever the general region of the protein containing that de- 
terminant must be known. That method is not based on 
the principle that the synthesized peptides are related 
to each other by overlapping amino acid sequences. 
[0009] It is believed that an antigenic determinant 
generally comprises a sequence of about six amino ac- 
ids in length, and accordingly the sequences of amino 
acids which are prepared in accordance with the first 
step of the present invention are preferably sequences 
of six amino acids. It is to be understood, however, that 
the present invention is not restricted to sequences of 
six amino acids althougn by present indications se- 
quences which are five units in length would seem to be 
too small to give an easily detected reaction in the sub- 
sequent screening procedure. Sequences of nine or 
more units in length are probably unnecessarily long 
and thus such sequences are presently not preferred; 
however, they are encompassed within the broad ambit 
of the present invention. 

[0010] In performance of this invention, use is mace 
of previous determination of the amino acid sequence 
of the protein or protein region believed to carry the an- 
tigenic determinant of interest. Amino acid sequences 
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of a large number of proteins are already known and 
modern methods of sequencing, for example using re- 
combinant DNA techniques, provide a rapid method of 
sequencing proteins for which the amino acid sequence 
is still unknown. s 
[0011] The importance of this invention lies in its abil- 
ity to identify the antigenic determinant(s) of a protein 
as short amino acid sequences with unsurpassed ease. 
Furthermore, every continuous antigenic determinant of 
importance can be identified. This information is invalu- 
able in the design of reagents with the necessary selec- 
tivity to be used in the diagnosis of clinical diseases in 
man and animals. A knowledge of the antigenic deter- 
minant associated with a particular infectious agent is 
also essential in the production of peptide vaccines, 
which will confer protection against the disease without 
many of the deleterious side effects of conventional vac- 
cines. The invention also can be used in the design of 
very specific therapeutic reagents against receptor sites 
in the body. 

[0012] One example of the use of the above method 
in the determination of an antigenic determinant within 
a protein or portion of a protein is as follows: 

1. Commencing with the known amino acid se- 
quence of the protein or portion of interest, obtained 
for example from published data, take the order of 
the first six amino acids (assuming that all synthe- 
sized peptides in this example will be six amino ac- 
ids long), starting either from the amino terminal end 
or from the carboxy terminal end, and designate this 
as "Sequence one". "Sequence two" is then the set 
of six amino acids in order starting at the second 
amino acid and proceeding up to and including the 
seventh amino acid. By extending this procedure of 
"dropping" one amino acid from one end and adding 
the next in the known sequence to the other end, 
the necessary amino acid sequences for all hexa- 
peptides contained within the protein or portion of 
interest are obtained. The total number of such se- 
quences will be five less than the actual number of 
amino acids making up the protein or portion of in- 
terest. 

2. Each sequence determined as described above 
is then synthesized. Suitable methods include the 
well-known solid phase methods; e.g. the Merrifield 
technique: Marglin, A. and Merrifield, R.B., Ann. 
Rev. Biochem. 39, 841-866 (1970). 
Preferably, however, the synthesis of the amino acid 
sequences is effected by a solid phase method 
which comprises the use of a polymeric material 
such as polyethylene or polypropylene as the solid- 
phase carrier, onto which is graft polymerised a vi- 
nyl monomer containing at least one functional 
group to produce polymeric chains on the carrier. 
The functional groups of these polymeric chains are 
then reacted to provide primary or secondary amino 
groups of the chains, and these amino groups are 



then sequentially reacted with amino acid residues 
in appropriate order so as to build up a desired syn- 
thetic peptide. The carrier is preferably in the form 
of a solid polymer rod having a diameter of about 
4mm and a length of about 50mm. A number of such 
rods can be held in a suitable holder in a 1 2 x 8 grid 
whose dimensions correspond to those of the 
standard plate used for enzyme-linked immuno- 
sorbent assays (ELISA). 

3. The supports carrying the synthesized peptides 
are transferred to the wells of a microtitre plate or 
like apparatus, and each known sequence is then 
screened against known antibodies, using the usual 
methods to indicate the presence or absence of an 
antigen-antibody reaction in each well. Examples of 
these methods include enzyme linked immunosorb- 
ent assay (ELISA) and radio immunoassay (RIA). 
Suitable antibodies can either be purchased as 
commercially available antisera or prepared in a 
suitable host animal in accordance with well known 
procedures. 

[0013] Preferably, a computer-based management 
program is used to aid in the organisation of the synthe- 
sis of the six-unit long amino acid sequences as de- 
scribed above. This can be used to achieve a record of 
the eventual peptide identity for each location in each 
microtitre plate, and in addition allows determination of 
the order of synthesis to be undertaken simultaneously 
on the basis of compatible conditions of reaction . Finally, 
such a management program can be used in conjunc- 
tion with a program written for the final evaluation at the 
antibody screening stage. 

[001 4] As will be set out in greater detail in the Exam- 
ples, the method outlined in the above steps has been 
used to ascertain antigenically active amino acid se- 
quences of the foot and mouth disease virus (FMDV) 
protein VP1. Of course, the present invention can simi- 
larly be applied in determination of antigenic determi- 
nants of other virus proteins, such as Hepatitis B virus 
surface antigen, as well as any other protein for which 
the sequence is known. 

[0015] The well-known indirect ELISA technique is 
preferably used for final detection or determination of 
the presence or absence of an antigen-antibody reac- 
tion between the sequences of amino acids and the giv- 
en antibody. The use of this assay necessitates the 
preparation of antisera directed against the antibody 
species to be used in the final testing, for example, anti- 
human IgG, anti-bovine IgG, and so on. Such prepara- 
tions are then conjugated with an enzyme, such as 
horseradish peroxidase, to provide test reagents re- 
quired for the final testing. Performance of the indirect 
ELISA assay is carried out by the techniques well known 
in this field. 

[0016] Where the method of the present invention is 
performed in a screening test of the type described 
above, the results obtained with a particular antibody fall 
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into one of the following categories: 

(a) No positive reaction with any of the prepared 
amino acid sequences, i.e. complete negative. 

(b) Reaction with a single amino acid sequence on- 
ly. This result represents the ideal case. 

(c) Reaction with a number of amino acid sequenc- 
es. This observed result can be expected for one of 
two reasons: one, reaction with an antiserum con- 
taining a mixed antibody population, each antibody 
of which is reacting with a different antigenic site; or 
two, reaction with amino acid sequences which 
overlap the immunogenic site. In the first case, fur- 
ther testing will be required to determine the more 
useful antigenically active amino acid sequences. 

[0017] It will, of course, be appreciated that once the 
sequence of amino acids which is antigenically active in 
reacting with a given antibody has been detected or de- 
termined, this information can be used in various diag- 
nostic applications, and in the production of vaccines. 
In fact, where the antigenically active sequence of ami- 
no acids corresponding to a particular clinical disease 
agent has been determined, this can lead to the produc- 
tion of a vaccine which will provide protection against 
that disease and which comprises one or more synthet- 
ically produced sequences of appropriate amino acids 
which will elicit the desired antibody response. 
[0018] Further features of the present invention are 
illustrated by way of example only in the following Ex- 
amples: 

EXAMPLE 1. 

A. Preparation of hexapeptides. 

[0019] The 213-amino acid sequence of VP1 (FMDV, 
type 0<i) as translated by Kurz, C. et al., Nucleic Acid 
Research 9, 1919-1931 (1981) was subdivided into all 
possible hexapeptide units, and each hexapeptide unit 
was synthesized on a polyethylene support in the same 
orientation, and with a 2-long amino acid spacer as il- 
lustrated in Figure 1 . 

[0020] Polyethylene rods immersed in a 6% v/v aque- 
ous solution of acrylic acid were ^ray irradiated at a 
dose of 1 Mrad (see Muller-Schulte, D., Horster, F.A., 
Polymer Bulletin 7, 77-81 (1982)). Using conventional 
methods of solid-phase peptide chemistry (see Erick- 
son, B.W., Merrifield, R.B. in "The Proteins", Vol.2, 
255-257, Academic Press, New York (1976); Meienhof- 
er, J., in "Hormonal Proteins and Peptides", Vol.2. 
45-267, Academic Press, New York (1 973)), N a -t-Buty- 
loxycarbonyl-L-Lysine methyl ester was coupled to the 
polyethylene polyacrylic acid (PPA) via the N -amino 
group of the side-chain. This was followed by the cou- 
pling of Boc-Alanine, to complete a peptide-like spacer. 
Amino-substitution of the support was determined by re- 
acting NH 2 -Lysine(OMe)-PPA with C 14 labelled butyric 
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acid, and was found to be 8-10 nmoles/rod. 
[0021] Successive amino acids were added by con- 
ventional solid phase peptide synthesis as dictated by 
the sequence to be synthesized. At the completion of 

5 the final coupling reaction, and after removal of the t- 
butyloxycarbonyl (Boc) protecting group, the terminal 
amino group was acetylated with acetic anhydride in a 
dimethylformamide(DMF)/triethylamine mixture. All di- 
cyclohexyl carbodiimide-mediated coupling reactions 

10 were carried out in DMF in the presence of N-hydroxy 
benzotriazole. The following side-chain protecting 
groups were used; O-benzyl for threonine, serine, as- 
partic acid, glutamic acid and tyrosine; carbobenzoxy for 
lysine; tosyl for arginine; 4-methyl benzyl for cysteine 

is and 1-benzyloxycarbonylamido-2,2,2,-trifluoroethyl for 
histidine. Side-chain deprotection was achieved by 
treatment with borontris(trifluoracetate) in trifluoroacetic 
acid for 90 minutes at room temperature (see Pless, J., 
Bauer, W., Angewante Chemie 85, 142 (1973)). After 

20 hydrolysis in HCI/propionic acid, analysis of sequences 
included in the synthesis as controls confirmed that cou- 
pling at each stage had occurred. Before testing by ELI- 
SA, rod-coupled peptides were washed several times in 
phosphate buffered saline (PBS). 

25 

B. Testing of Hexapeptides. 

[0022] Antigenic profiles for the hexapeptides pre- 
pared as described in A. above are shown in Figure 2 
30 as a vertical line proportional to the ELISA extinction ob- 
tained, over the number giving the location within the 
VP1 sequence of the peptide N-terminal amino acid. An- 
tisera used to produce the different profiles as shown, 
were as follows: 

35 

(a) and (b) two different anti-intact virus particle, 
type o,\ 

(c) anti-intact virus particle, as used in (b), after ab- 
sorption with purified complete virus, type O-, ; 
40 (d) anti-virus-subunit, type O-,; 

(e) anti-VP1, type 0 1 and 

(f) anti-intact virus particle, type C v 

[0023] The enzyme-lin ked immunosorbent assay was 
45 used to test each rod-coupled peptide (RCP) for reac- 
tivity with each of the defined antisera described above. 
RCPs were pre-coated with 10% horse serum, 10% 
ovalbumin and 1% Tween-80 in PBS, to block non-spe- 
cific absorption of antibodies, for 1 hour at 37° C. Over- 
do night incubation at 4°C in antiserum diluted 1/40 in the 
preincubation mixture, was followed by 3 washes in 
0.05% Tween-80/PBS. Reaction for 1 hour at 37°C with 
the appropriate anti-rabbit IgG immunoglobulin coupled 
to horse radish peroxidase, diluted 1/50,000 in the pre- 
55 incubation mixture, was again followed by extensive 
washing in PBS/Tween to remove excess conjugate. 
The presence of antibody was detected by reaction for 
45 min with a developing solution (40 mg orthophe- 
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nylenediamine, 20 uJ of hydrogen peroxide in 100 ml of 
phosphate buffer, pH 5.0), and the colour produced read 
in a Titertek Multiscan at 420 nm. After tests, peptides 
were washed three times at 37°C in 8M urea containing 
0.1% 2-mercaptoethanol and 0.1% sodium dodecyl sul- 
phate, followed by several washes in PBS to remove all 
traces of bound antibody. The RCPs were then ready 
for further testing with different antisera. 
[0024] Anti-intact virus particle sera were prepared by 
immunising rabbits with 50 u.g of inactivated, purified vi- 
rus in complete Freund's adjuvant. The animals were 
bled 3-4 weeks after the single vaccination. Anti-virus- 
subunit serum (rabbit) was prepared by immunizing 3 
times, 3-4 weeks apart, with 10 ug of acid-disrupted pu- 
rified virus, initially in complete Freund's and subse- 
quently in incomplete Freund's adjuvant. The polypep- 
tide VP 1 was separated from the mixture of proteins ob- 
tained from urea disrupted, purified virus, by iso-electric 
focusing, (see Barteling, S.J., Wagenaar, F., Gielkens, 
A.L.J., J.Gen. Virol. 62, 357-361 (1982).) After elution 
from the gel with 8M urea and dialysis against PBS, an- 
tiserum was raised as described for 1 2S above. Antise- 
rum for scan (c) was that used for scan (b), but after 
absorption with purified virus (1500 jig complete virus 
was incubated with 1 ml of serum for 72 hours at 4°C), 
and all virus bound antibodies removed by centrifuga- 
tion. 

C. Identification of the virus particle -associated 
antigenic peptide. 

[0025] Of the four anti-intact virus particle sera tested, 
scans (a) and (b) show the extremes in the reactivity 
patterns found. Large quantitative differences in the re- 
sponse to an identical antigen preparation have been 
reported before, however, these scans highlight the var- 
iability possible in the antibody composition between se- 
ra. From an examination of scans (a), (b) and (c), anti- 
body reactive with peptides numbers 146 and 147 are 
present in whole anti-intact virus sera, but absent after 
absorption with purified virus. These same antibodies 
are not observed in the anti-subunit sera, scan (d), and 
only weakly present in the anti-VP 1 sera, scan (e). That 
some activity was found in the anti-VP 1 sera, possibly 
accounts for the immunizing capacity, albeit weak, of the 
isolated protein, (see Kleid, D.G., et al., Science 214, 
1 1 25-1 1 29 (1 981 ).) It should be noted however that an- 
other anti-VP1 serum also tested, while retaining a 
strong activity in position number 148, showed nothing 
at positions numbers 146 and 147. The superimposition 
of scan (c) on scan (b) (absorbed compared to non-ab- 
sorbed) shows that in addition to the loss of activity to 
peptides numbers 146 and 147, a reduction in activity 
to peptides numbers 5, 6 and 206 also occurred. Of 
these, activity to numbers 5 and 6 was not found in all 
the anti-intact virus sera tested, whilst number 206 ac- 
tivity was invariably present. 

[0026] From these results, it is concluded that of the 
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sequences found to be reactive, the pair at numbers 1 46 
and 1 47, that is the hexapeptides Gly-Asp-Leu-Gln-Val- 
Leu (G - D - L - Q - V - L) and Asp-Leu-Gln-Val-Leu-Ala 
(D - L - Q - V - L - A), constitute the principal loci, with a 

5 lesser contribution from the locus at number 206, con- 
sistent with the observations of others. However, with 
respect to the loci at numbers 146-7, we do not distin- 
guish between the two possibilities; one, that the active 
element is five amino acids long, i.e. the sequence com- 

io mon to both Asp-Leu-Gln-Val-Leu (D - L - Q - V - L); or 
two, that the active element is seven amino acids long, 
i.e. the combination of the two hexapeptides Gly-Asp- 
Leu-Gln-Val-Leu-Ala (G - D - L - Q - V - L - A). 

1S EXAMPLE 2 

A. Preparation of hexapeptides. 

[0027] The 212 amino acid sequence of VP1 (FMDV 
20 type A 10 or A 61 ) as given by Boothroyd, J.C. et al. (1 982) 
Gene 17, 153-161, Office International des Epizootics 
was subdivided into 207 hexapeptides. These hexapep- 
tides were synthesised as described in Example 1 
above with the exception that the side chain of arginine 
25 was protected by the p-methoxybenzene sulphonyl 
group. 

B. Testing of hexapeptides. 

30 [0028] Antigenic profiles for the hexapeptides are 
shown in Figure 3. The antisera used to produce the pro- 
files were:- 

(a) anti-intact virus particle type A 10 
35 (b) anti-intact virus particle as used in (a) after ad- 
sorption with purified complete FMDV type A 10 . 

[0029] The testing of the hexapeptide and preparation 
of the sera were essentially as described in Example 1. 

40 

C. Identification of virus-particle associated active 
element. 

[0030] By reasoning identical to that used in Example 
<5 1 it is concluded that the hexapeptides Gly-Asp-Leu- 
Gly-Ser-lle (G - D - L - G - S - I) and Asp-Leu-Gly-Ser- 
lle-Ala (D - L - G - S - 1 - A) are the principal loci for the 
antigenic determinant of the A-type of FMDV. 
[0031] As in the case of FMD virus, type 0 1 , described 
50 in Example 1 , we did not distinguish between these two 
sequences, and accordingly it is concluded that it is pos- 
sible that the active sequence is five amino acids long, 
i.e. Asp-Leu-Gly-Ser-lle (D - L - G - S - I), or that it is 
seven amino acids long, i.e. Gly-Asp-Leu-Gly-Ser-lle- 
ss Ala (G - D - L - G - S - 1 - A). 
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EXAMPLE 3. 

A. Preparation of hexapeptides. 

[0032] The 210 amino acid sequence of VP1 (FMDV 
type C1) as given by Cheung, A., et al. (1983), Journal 
of Virology, 48, 451-459 was subdivided into 205 hexa- 
peptides. These hexapeptides were synthesised as de- 
scribed in Example 2 above. 

B. Testing of hexapeptides. 

[0033] Antigenic profiles for the hexapeptides are 
shown in Figure 4. The antisera used to produce the pro- 
files were:- 

(a) anti-intact virus particle type C, 

(b) anti-intact virus particle as used in (a) after ab- 
sorption with purified complete FMDV type Cj. 

[0034] The testing of the hexapeptide and preparation 
of the sera were essentially as described in Example 1 . 

C. Identification of virus-particle associated active 
element. 

[0035] By reasoning identical to that used in Example 
1 it is concluded that the hexapeptide Asp- Leu -Ala- His- 
Leu-Thr (D - L - A - H - L - T) is the principal locus for 
the antigenic determinant of the C-type of FMDV. 
[0036] These results clearly show the potential of a 
systematic scanning of a polypeptide sequence. They 
point out the likely location of the active determinant en- 
compassed within the peptide with which Bittle, J.L et 
al, Nature 298, 30-33 (1982), obtained the successful 
protection in guinea pigs to a subsequent challenge by 
FMDV. 

[0037] It will, of course, be recognised that many var- 
iations and modifications may be made to the detailed 
description of the method of the present invention given 
above without departing from the method of the inven- 
tion as broadly described herein. 



Claims 

1. A method of detecting or determining a peptide 
comprising a sequence of amino acids which is an- 
tigen icalfy active within a known amino acid se- 
quence of an antigenic protein or portion thereof, 
the method comprising the steps of: 

(a) synthesising a plurality of peptides, each of 
said peptides comprising a sequence of a plu- 
rality of amino acids which corresponds to a se- 
quence within the known amino acid sequence, 
and the said peptides having overlapping ami- 
no acid sequences; 
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(b) contacting each of said peptides with anti- 
body against said antigenic protein of interest; 
and 

(c) detecting or determining the presence or ab- 
5 sence of an antigen -anti body reaction between 

each of said peptides and said antibody to in- 
dicate whether or not said peptide has antigenic 
activity; 

10 characterised in that the sequence of each of the 
peptides in said plurality of peptides overlaps the 
sequence of another peptide in the plurality of pep- 
tides by from one to four amino acids; and 
further characterised in that each of the peptides of 

15 said plurality of peptides is synthesised on a solid- 
phase carrier, and subsequent steps of the method 
are carried out with each peptide remaining coupled 
to said solid-phase carrier. 

20 2. A method according to claim 1, wherein the se- 
quence of each of the peptides in said plurality of 
peptides overlaps the sequence of another peptide 
in the plurality of peptides by one amino acid. 

25 3. A method according to claim 1 or claim 2, wherein 
each of said plurality of peptides is a sequence of 
from five to nine amino acids. 

4. A method according to claim 3, wherein each of said 
30 plurality of peptides is a sequence of six amino ac- 
ids. 

5. A method according to any preceding claim, where- 
in said solid phase carrier is in the form of a solid 

35 polymer pin or rod. 

6. A method according to any preceding claim wherein 
said solid phase carrier is a polymeric material se- 
lected from the group consisting of polyethylene or 

40 polypropylene, having a vinyl monomer containing 
at least one functional group graft polymerised 
thereto to produce polymeric side-chains on the 
carrier. 

45 

Patentanspruche 

1. Verfahren zum Nachweis oder zur Bestimmung ei- 
nes Peptids enthaltend eine Sequenz von Amino- 
50 sauren, die antigen aktiv innerhalb einer bekannten 
Aminosauresequenz eines antigenen Proteins oder 
eines Teils davon ist. Dieses Verfahren besteht a us 
den Stufen: 

55 a) Synthese einer Vielzahl von Peptiden, wobei 

jedes der Peptide bestehend aus einer Se- 
quenz einer Vielzahl von Aminosauren einer 
Sequenz innerhalb der bekannten Aminosau- 
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les Stapes consistant a : 

(a) synthesiser une plurality de peptides, cha- 
cun desdits peptides comprenant une sequen- 

5 ce d'une plurality d'acides amines qui corres- 

pond a une sequence contenue dans la se- 
quence d'acides amines connue, et lesdits pep- 
tides ayant des sequences d'acides amines qui 
se chevauchent; 

10 (b) mettre en contact chacun desdits peptides 

avec un anticorps dirige centre ladite proteine 
antigenique en question; et 
(c) dStecter ou mesurer la presence ou I'absen- 
ce d'une reaction antigene-anticorps entre cha- 

75 cun desdits peptides et ledit anticorps pour in- 

diquer si ledit peptide a ou n'a pas une activity 
antigenique; 

caracterise en ce que la sequence de chacun 
20 des peptides dans ladite plurality de peptides che- 
vauche la sequence d'un autre peptide dans la plu- 
rality de peptides, par de un a quatre acides ami- 
nes; et 

caracterise en outre en ce que chacun des 
2S peptides de ladite pluralite de peptides est synthe- 
tise sur un support de phase solide, et les Stapes 
ulterieures du proced6 sont effectuees avec chaque 
peptide restant coupIS audit support de phase soli- 
de. 

30 

2. ProcSdS selon la revendication 1 , dans lequel la se- 
quence de chacun des peptides dans ladite plurality 
de peptides chevauche la sequence d'un autre pep- 
tide dans la pluralite de peptides par un acide ami- 
ss ne. 



resequenz entspricht, und wobei die Peptide 
uberlappende Aminosauresequenzen aufwei- 
sen; 

b) Kontaktherstellung zwischen jedem der Pep- 
tide und dem Antikorper gegen das betreffende 
antigene Protein; und 

c) Nachweis Oder Bestimmung des Vorhanden- 
seins Oder Fehlens einer Antigen-Antikdrper- 
Reaktion zwischen jedem der Peptide und dem 
Antikorper, um anzuzeigen, ob das Peptid an- 
tigene Aktivitat aufweist Oder nicht; 

dadurch gekennzeichnet, daB die Sequenz jedes 
der Peptide in der Vielzahl von Peptiden die Se- 
quenz eines anderen Peptids in der Vielzahl von 
Peptiden um eine bis vier Aminosauren Oberlappt; 
und 

weiter dadurch gekennzeichnet, daft jedes der Pep- 
tide in der Vielzahl von Peptiden auf einem Fest- 
phasentrager synthetisiert wird, und daft jedes der 
Peptide bei der Durchfuhrung der nachfolgenden 
Verfahrensstufen an den Festphasentrager gekop- 
pelt bleibt. 

2. Verfahren gemafJ Anspruch 1, wobei die Sequenz 
jedes der Peptide in der Vielzahl von Peptiden die 
Sequenz eines anderen Peptids in der Vielzahl von 
Peptiden um eine Aminosaure Oberlappt. 

3. Verfahren gemaB Anspruch 1 oder Anspruch 2, wo- 
bei jedes in der Vielzahl von Peptiden eine Sequenz 
von funf bis neun Aminosauren ist. 

4. Verfahren gemaft Anspruch 3, wobei jedes in der 
Vielzahl von Peptiden eine Sequenz von sechs 
Aminosauren ist. 

5. Verfahren gemaB einem der vorangehenden An- 
spruche, wobei der Festphasentrager die Form ei- 
nes festen Polymerstifts oder -stabs ist. 

6. Verfahren gemaG einem der vorangehenden An- 
spruche, wobei der Festphasentrager Polymerma- 
terial ist, das aus der aus Polyethylen oder Polypro- 
pylen bestehenden Gruppe ausgewahlt wird, und 
ein Vinylmonomer aufweist, das mindestens eine 
daran aufgepfropfte funktionelle Gruppe enthalt, 
um Polymer-Seitenketten auf dem Trager zu erzeu- 
gen. 



Revendicatfons 

1. Proc6d6 de defection ou de mesure d'un peptide 
comprenant une sequence d'acides amines qui a 
une activity antigenique au sein d'une sequence 
d'acides amines connue d'une protSine antigenique 
ou d'une portion de celle-ci, le procSde comprenant 



3. Proced6 selon la revendication 1 ou la revendica- 
tion 2, dans lequel chaque peptide de ladite plurality 
de peptides est une sequence de cinq a neuf acides 
40 amines. 



4. ProcedS selon la revendication 3, dans lequel cha- 
que peptide de ladite pluralite de peptides est une 
sequence de six acides amines. 

45 

5. Procede selon Tune quelconque des revendications 
prec6dentes, dans lequel ledit support de phase so- 
lide se pr6sente sous la forme d'une pointe ou d'une 
tige de polymere solide. 

so 

6. ProcedS selon Tune quelconque des revendications 
precedentes dans lequel ledit support de phase so- 
lide est un matSriau polymere choisi dans le groupe 
constituS du polyethylene ou du polypropylene, 

55 ayant un monomere vinylique contenant au moins 
un groupe fonctionnel polymerise par greffage avec 
celui-ci pour produire des chaines Iat6rales polyme- 
riques sur le support. 
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